Let p ≡ 3 (mod 4) be a prime and r a positive integer. We show that
Introduction
In 2016, Swisher [5, (H. 3) with r = 2] conjectured that
for any prime p > 3 and p ≡ 3 (mod 4). Recently, Guo [2, Theorem 1.2] obtained two q-congruences related to (1.1) modulo p 4 . For any positive integer n ≡ 3 (mod 4), he proved that
Here (a; q) n is the Pochhammer symbol defined by (a; q) 0 and (a; q) n = (1 − a)(1 − aq) · · · (1 − aq n−1 ) for n ≥ 1, [n] q = 1 + q + · · · + q n−1 denotes the q-integer, and
is the n-th cyclotomic polynomial, where ζ is an n-th primitive root of unity.
Letting n = p ≡ 3 (mod 4) be a prime and letting q → 1 in (1.2) and (1.3) we immediately obtain that
Motivated by this, Guo [2, Conjecture 1.4] proposed the following deeper conjecture.
Conjecture 1.1. Let p ≡ 3 (mod 4) be a prime and r a positive integer. Then
Our main purpose is to confirm the above conjecture. By the definition of p-adic gamma function over N and the continuity, we have
It is known that for any x ∈ Z p , 
